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(54) THIN FILM MULTI LAYERED WIRING BOARD AND ITS MANUFACTURE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a thin film multilayered wiring 
board of a viastud connection system which has high density wiring and 
high signal transmission characteristics. 

SOLUTION: In a thin film multilayered wiring board having a first and a 
second metal wiring layers 4 formed by interposing an organic insulating 
layer, the space between lands of the first and the second metal wiring 
layers 4 is electrically connected with a viastud 3. The viastud 3 is 
constituted of a filled member of conductive metal which is formed by 
nonelectrolytic plating. The difference between the diameter of the 
upper surface of the viastud and that of the lower surface is smaller 
than or equal to 10%, or the angle between the taper of the viastud on 
the insulating layer interface and the viastud axis is smaller than or 
equal to 5° . 
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CLAIMS 



[Claim(s)] 

[Claim 1]In the 1st formed via an organic insulating layer, and a thin film multilayer interconnection board which 
has the 2nd metallic wiring layer, between lands of said 1st [ the ] and the 2nd metallic wiring layer — beer — 
electrically being connected by stud — said beer — a thin film multilayer interconnection board, wherein a stud 
consists of a filling body of a conductive metal by nonelectrolytic plating. 

[Claim 2]In the 1st formed via an organic insulating layer, and a thin film multilayer interconnection board which 
has the 2nd metallic wiring layer, between lands of said 1st [ the ] and the 2nd metallic wiring layer — beer — it 
electrically being connected by stud and, said beer — a stud consists of a filling body of a conductive metal by 
nonelectrolytic plating — this beer — a difference of a diameter of the upper surface of a stud, and a diameter 
of the bottom — less than 10% — or beer — a taper of an insulating-layer interface of a stud, and beer a 
stud — a thin film multilayer interconnection board, wherein an angle with an axis to make is 5 times or less. 
[Claim 3]said beer — the thin film multilayer interconnection board according to claim 1 or 2 which is a filling 
body of Cu according [ a stud ] to nonelectrolytic plating. 

[Claim 4]The thin film multilayer interconnection board according to claim 1 or 2 in which said 2nd metallic wiring 
layer is formed with a metal membrane by vacuum evaporation or/and sputtering. 

[Claim 5]said beer — beer of a connecting face of a stud and the 2nd metallic wiring layer — a stud — the thin 
film multilayer interconnection board according to claim 1 or 2 whose side is a polished surface. 
[Claim 6]Paste up an insulating adhesion sheet on a substrate which has the 1st metallic wiring layer, and an 
insulating layer is formed in the surface, A beer hall is formed in this insulating layer by dry etching or laser beam 
machining, subsequently, a thing for which inside of said beer hall is filled up with a conductive metal with 
nonelectrolytic plating — beer — a stud, [ form and ] said beer — carrying out flattening to said insulating-layer 
side by grinding a portion which a stud projected from an insulating layer — subsequently — the 2nd metallic 
wiring layer — said insulating-layer top — said beer — a process of a thin film multilayer interconnection board 
connecting [ a stud and ] and forming. 

[Claim 7]A process of a thin film multilayer interconnection board characterized by comprising the following. 
(1) A glue line side of a composite sheet in which a glue line is formed on a carrier sheet at one. 
A process of carrying out lamination adhesion of the field where the 1st metallic wiring layer is beforehand 
formed in a substrates face, (2) A process of removing said carrier sheet, hardening a glue line, and forming an 
insulating layer, (3) a process of forming a beer hall in said insulating layer, and (4) — a process that inside of 
said beer hall is filled up with a conductive metal with nonelectrolytic plating. (5) a conductive metal with which 
said beer hall was filled up grinds and carries out flattening of the portion projected from the surface of said 
insulating layer — beer — a process of forming a stud, and (6) — forming the 2nd metallic wiring layer on said 
insulating layer — said beer — a process linked to a stud. 

[Claim 8]A process of the thin film multilayer interconnection board according to claim 7 by which an organic 
glue line is formed on a carrier sheet of organicity [ composite sheet / said ]. 

[Claim 9]A process of the thin film multilayer interconnection board according to claim 6, 7, or 8 which performs 
formation of said beer hall by 0 2 , CF 4 , or the dry etching method by plasma of these mixed gas. 
[Claim 10] A process of the thin film multilayer interconnection board according to any one of claims 6 to 9 
whose plasma of 0 2 which forms said beer hall, CF 4 , or these mixed gas is gas pressure of 5 Pa or less. 
[Claim 1 1]A process of a thin film multilayer interconnection board given in either of claim 6, 7, or 8 which 
carries out ** Li formation of said beer hall at excimer laser. 

[Claim 12]A process of the thin film multilayer interconnection board according to claim 6, 7, or 8 which forms 



http://www4.ipd1Jnpitgojp/cg^ 2008/10/06 



JP,09-023065,A [CLAIMS] 



2/2 y<— v 



said beer hall by the conformal mask processing method using excimer laser. 

[Claim 13]A process of the thin film multilayer interconnection board according to any one of claims 6 to 12 
which consists of thermosetting maleimide resin characterized by comprising the following. 
Dehydration condensation type polyimide resin in which said glue line has a quinazoline ring. 
A fluorine group. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the thin film multilayer interconnection board and process of real 

wearing of electronic equipment or various electric apparatus. 

[0002] 

[Description of the Prior Art]In order to attain improvement in the speed of the computing speed of an 
electronic computer, the improvement in the speed of the signal-transmission speed of a real wearing module 
board used has been an important technical problem. 

[0003]Conventionally, the thick film substrate which formed the wiring layer which mainly consists of W, Mo, etc. 
with the lamination sintering process to ceramics has been used for such a module board. However, in order to 
attain improvement in the speed of signal-transmission speed, these days, polyimide with a low dielectric 
constant is formed as an interlayer insulation film on a ceramic substrate, and the multilayered film wiring board 
which used Cu of high conductivity, aluminum, Au, etc. as the conductor layer attracts attention. 
[0004] However, highly efficientHzation of a computer progresses increasingly, increase of the mounting gate 
number is also remarkable, and in order to correspond to this, increase of the number of wiring layers in a thin- 
film-wiring method is needed in recent years. 

[0005]Although some are reported about thin film multilevel interconnection art, generally the lamination method 
is adopted one by one. That is, conductor layers, such as Cu and aluminum, are formed on a ceramic substrate 
or a Si substrate, patterning of a beer hall and an insulating layer is formed with photolithography technique, and 
an electrical link is performed. 

[0006]The formation art of a beer hall 100 micrometers or less in diameter or a through hole is needed for the 
above-mentioned interlayer connection. The fine pattern which a linewidth and space width call 20-50 
micrometers is demanded of thin film wiring, for example, it is said that the 2-5 above-mentioned wiring is 
constructed between 1 50-500-micrometer connection pads. In this case, as a diameter of a beer hall, 20-30 
micrometers is required about-However, with the ****** art by the present drill, about 70 micrometers is a limit 
and the thing of a bore diameter smaller than it cannot but apply other methods. 
[0007] 

[Problem(s) to be Solved by the Invention]As a suitable method for processing of the above fine holes, a laser 
process and the dry etching method are attracting attention in recent years. A difference is looked at by the 
shape of the processed hole although each of these is excellent in micro-processing nature. 
[0008]It is known that the method by excimer laser is the processing method outstanding as a minute beer hall 
or an object for through hole formation (JP,60-261685,A). However, there is a tendency for the shape by the 
projection of the processed hole to turn into tapered shape of about 20 to 30 degrees to the axis of a hole, and 
for a tip (pars basilaris ossis occipitalis) to become a tapering hole. 

[0009]The method of carrying out laser beam machining to the pattern part which wants to carry out hole 
processing of the organic insulating layer over this mask as a method of canceling this using the mask which 
vacated the window for the metal membrane, and what is called a conformal mask method are effective. 
According to this, as drawing 2 shows, the energy density of excimer laser serves as a tapered angle (theta) of 
about 15 to 5 times by 300 - 1000 mJ/cm 2 to an axis, and the processed hole can suppress considerably the 
tapering phenomenon at a tip (pars basilaris ossis occipitalis). Processing cone-angle theta becomes small and 
can improve the straight nature of a hole, so that an energy density is high according to this invention persons' 
experimental result. 

[0010]according to the dry etching method by the oxygen plasma controlled by the low pressure (for example, 5 
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Pa or less) to the above-mentioned laser process on the other hand — the above-mentioned tapered angle 
(theta) — 5 times or less — a straight-like hole can almost be formed. According to a series of experiments, 
when plasma gas pressure became higher than 5 Pa by dry etching processing of the organic insulating layer like 
polyimide, it turned out that the bend of the processed hole section is carried out to the shape of a beer barrel. 
[0011]Such a dry etching processing method is conventionally used for the pattern formation of wiring or an 
insulating layer in the semiconductor process for LSI. To for example, JP f 4-150023 f A and JP,5-121371,A. 
Although the method of forming a contact hole is indicated by the dry etching method which used reactive gas 
(mixed gas, such as CF 4 , CHF 3 , Ar, 0 2 , and CI) for the interlayer insulation film on a semiconductor substrate, In 

order to form a straight-like hole in the former, the pressure of etching gas is specified as 10 - SOmTorr (1.33- 
6.65 Pa) by 0.6 or less (80 Pa or less) Torr and the latter. 

[0012]the beer in which it filled up with the conductive metal in the minute beer hall of a diameter (for example, 
70 micrometers or less) where the purpose of this invention was formed in the organic insulating layer — it is in 
providing the thin film multilayer interconnection board to which the up-and-down wiring layer of the substrate 
was connected by the stud, and its process. 
[0013] 

[Means for Solving the Problem]The gist of this invention which solves said technical problem is as follows. 
[0014][1]in the 1st formed via an organic insulating layer, and a thin film multilayer interconnection board which 
has the 2nd metallic wiring layer — between lands of said 1st [ the ] and the 2nd metallic wiring layer — beer — 
electrically being connected by stud — said beer — a thin film multilayer interconnection board which a stud 
becomes from a filling body of a conductive metal by nonelectrolytic plating. 

[0015][2]between lands of said 1st [ the ] and the 2nd metallic wiring layer — beer — it electrically being 
connected by stud and, said beer — a stud consists of a filling body of a conductive metal by nonelectrolytic 
plating — this beer — a difference of a diameter of the upper surface of a stud, and a diameter of the bottom - 
- less than 10% — or beer — a taper of an insulating-layer interface of a stud, and beer — a stud — a thin film 
multilayer interconnection board whose angle with an axis to make is 5 times or less. 

[001 6] In order to obtain a detailed thin film pattern, it is indispensable to arrange a beer hall of the above cone 
angles and to secure wiring area as much as possible. 

[0017]the above-mentioned beer — although a stud is not a technical term, it is often used by printed circuit 
process technology. That is, what (filled up) filled [ which was ] inside of a beer hall like a rivet thoroughly from a 
meaning "a rivet, nail, or plug" which a stud has is meant In this invention, a pillar-shaped connection body 
between metal layers for obtaining an electrical link is said. 

[0018][3]said beer — a thin film multilayer interconnection board which is a filling body of Cu according [ a 
stud ] to nonelectrolytic plating. 

[0019][4]A thin film multilayer interconnection board in which said 2nd metallic wiring layer is formed with a 
metal membrane by vacuum evaporation or/and sputtering. 

[0020][5]said beer — beer of a connecting face of a stud and the 2nd metallic wiring layer — a stud — a thin 
film wiring board whose side is a polished surface. 

[0021][6]Paste up an insulating adhesion sheet on a substrate which has the 1st metallic wiring layer, and an 
insulating layer is formed in the surface, A beer hall is formed in this insulating layer by dry etching or laser beam 
machining, subsequently, a thing for which inside of said beer hall is filled up with a conductive metal with 
nonelectrolytic plating — beer — a stud, [ form and ] said beer — carrying out flattening to said insulating-layer 
side by grinding a portion which a stud projected from an insulating layer — subsequently — the 2nd metallic 
wiring layer — said insulating-layer top — said beer — a process of a stud and a thin film multilayer 
interconnection board connected and formed. 

[0022][7](1) A glue line side of a composite sheet in which a glue line is formed on a carrier sheet at one, A 
process of carrying out lamination adhesion of the field where the 1st metallic wiring layer is beforehand formed 
in a substrates face, (2) A process of removing said carrier sheet, hardening a glue line, and forming an insulating 
layer, (3) a process of forming a beer hall in said insulating layer, and (4) — a process that inside of said beer 
hall is filled up with a conductive metal with nonelectrolytic plating. (5) a conductive metal with which said beer 
hall was filled up grinds and carries out flattening of the portion projected from the surface of said insulating 
layer — beer — a process of forming a stud, and (6) — forming the 2nd metallic wiring layer on said insulating 
layer — said beer — a process of a thin film multilayer interconnection board which has a process linked to a 
stud. 

[0023]beer of this invention — a stud — an example of a connected type thin film multilayer substrate is shown 
in drawing 1 . The insulating layers (for example, polyimide etc.) 2 are formed on the substrate 1 which consists 
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of ceramics or glass epoxy, beer which forms a beer hall in this insulating layer 2, and consists between the 
metallic wiring layers 4 of a filling body of a conductive metal of nonelectrolytic plating — laminating the 
insulating layer 2, connecting by the stud 3, and making it be the same as that of the above — beer — it is the 
thin film multilayer interconnection board which laminated the metallic wiring layer 4 connected one by one by 
the stud 3. 

[0024] Drawing 3 is a flow chart showing an example of a process (manufacturing process) of a two-layer thin 
film multilayer interconnection board in a type section figure. The resist 1 1 is formed on the substrate 1 which 
has the metallic wiring layer 4, the 1st metallic wiring layer 9 is formed by etching (not shown), on this, the 
insulating layer 2 is formed and the beer hall 7 is formed by dry etching via the etching mask 8 of aluminum. 
[0025]subsequently — being filled up with a conductive metal in the beer hall 7 with nonelectrolytic plating — 
beer — the stud 3 is formed. Then, the metallic wiring film 4 is formed by vacuum evaporation or sputtering, and 
the 2nd metallic wiring layer 10 is formed by the wet etching method. A multilayer interconnection board of three 
or more layers can be formed by repeating below a process (d) of drawing 2 . 

[0026]Although a composite sheet which formed and sheet-ized a glue line to a film which coated a varnish of a 
polyimide precursor and made it heat-harden as said insulating layer 2, or a polyimide film is used, in respect of 
workability, a composite sheet is excellent 

[0027]in addition — by the dry etching method (oxygen gaseous plasma) or an excimeHaser-processing 
method, the above-mentioned insulating layer (polyimide) forms a beer hall which makes a terminal point a land 
of the 1st metallic wiring layer (copper), and ranks second — a land of a hole bottom to a nonelectrolytic plating 
method — beer — a stud is grown up. 
[0028] 

[Function]in this invention — beer — a stud — in order that the reason for having chosen the nonelectrolytic 
plating method as formation may take the process of forming an insulating layer on the 1st metallic wiring layer 
formed on the substrate by the laminated layers method one by one, the above-mentioned metal wiring pattern 
is an independent pattern in general. 

It is not easy to pull out a common electrode like electrolysis plating. 
This point nonelectrolytic plating does not need such a common electrode. 

[0029] Although there is JP, 5-33571 3,A as an example which forms the inside of the through hole of a double- 
sided multilayer printed board with nonelectrolytic plating, This is connected to surface conductive foil at the 
same time the rear face of an insulating layer performs cylindrical flow plating and forms an interlayer connection 
in the through hole blockaded by copper foil. This method is an effective method, when a circuit pattern is 
comparatively large and a conductor layer's is as thick as tens of micrometers. 

[0030]however, beer with it — since conductive foil (wiring layer) cannot be made thin, it is difficult to form the 
minute pattern of the 2nd metallic wiring layer by the wet etching method what formed conductive foil in above 
both sides in the thin film multilayer interconnection board which connects by a stud. [ an insulating layer thinner 
than this and ] [ minute ] Therefore, in this invention, only the 1st wiring layer uses conductive foil (land for 
connection). 

[0031]minute beer — formation of the minute beer hall for forming a stud, As shown in drawing 4 t by controlling 
gas pressure low (5 Pa or less), the tapered angle of the processed hole wall surface to the axis of a processed 
hole can form the minute beer hall of 5 times or less (a tapered angle with a substrates face 85 degrees or 
more) which was extremely excellent in straight nature, to such an extent that plasma is made. 
[0032] Drawing 4 shows the relation between the above-mentioned tapered angle at the time of forming a beer 
hall, and the oxygen gas partial pressure of plasma to a 20-micrometer-thick polyimide sheet. 
[0033]A high frequency (RF) output is fixed with 500W, an oxygen flow rate is fixed with a part for 25-ml/, as a 
result of carrying out dry etching processing, oxygen tension is [ a tapered angle ] 10 to 15 degrees in 1-5 Pa, 
but in 10 Pa of oxygen tension, it becomes 15 degrees or more and the straight nature of a processed hole falls. 
[0034]the thin film multilayer interconnection board based on the above — beer — as shown in Table 1, the 
thing of a connection rate of a byway of 60 micrometers or less is also high [ the connectivity (a connection rate 
shows) of a stud is also good, and ], and it is shown in drawing 5 — as — beer — a stud — it turned out that 
resistance is also small. 
[0035] 
[Table 1] 



http://www4Jpdl.inpitgojp/cgi^ 2008/10/06 



JP,09-023065,A [DETAILED DESCRIPTION] 
& l 



4/6 ^— i> 





&&tKft/tt»tt8t 




6 0/tm 


112 8/1128 


1 0 0 


4 0 iim 


112 7/1128 


9 9.9 


3 O^m 


112 7/1128 


9 9.9 



[0036]the beer by this invention — the section of the stud checked that plating copper was growing horizontally 
also in the upper part used as a plating terminal point, such beer — a stud — and also the pattern formation 
accuracy of a photolithography becomes good when surface surface smoothness forms the 2nd metallic wiring 
layer — the 2nd beer — vertical connection of a stud is attained, that is, the beer in which the surface grew 
evenly — a stud — forming the wiring land for connection of the following layer in a field — further — right 
above [ of it ] — the beer of a next layer — a stud can be put. By this, since the wire length between layers can 
be shortened more, high-speed transmission-ization of a signal can be attained. 

[0037]beer — after formation of a stud — flattening polish, a polishing process, etc. — in addition — beer — a 
stud — interlayer connection resistance can be made smaller by raising the surface smoothness of a field. 
[0038]the beer in which it filled up with the conductive metal by such plating — the stud was excellent in the 
reliability of the connection in a room temperature <=>300 ** heat cycle test, and most change of the 
characteristic was not able to be seen in 300 ** and the elevated-temperature shelf test of 100 hours. 
[0039]beer 100 micrometers or less in diameter — since a linewidth and space width can realize construction of 
the fine pattern which it says is 20-50 micrometers by formation of a stud, it becomes possible to construct the 
2-5 above-mentioned wiring between 150-500-micrometer connection pads. 

[0040]Since the method of pasting up said composite sheet does not have a cure process of a varnish compared 

with the serial laminating method by spreading of a polyimide varnish etc. as said insulating layer, a 

manufacturing process can be simplified more, and the thin film multilayer interconnection board in which highly 

reliable high density assembly is possible can be provided. 

[0041] 

[Example] 

[Example 1] A drawing explains the example of this invention in detail. 

[0042] Drawing 6 is a flow chart called at the type section figure of the substrate in each process which shows 
an example of the manufacturing process of copper / polyimide film multilayer interconnection board. 
[0043]Process (a): The conductor film which consists of Cr/Cu/Cr (Cr:500A thickness, Cu:5-micrometer 
thickness) used as the 1st metallic wiring layer was formed by sputtering in Ar on the 6-mm-thick substrate 1 of 
a glass ceramic. 

[0044]Process (b): The resist pattern (positive resist) was formed on the above-mentioned Cr/Cu/Cr conductor 
film, and the 1st metallic wiring layer 9 was formed by the wet etching method. 

[0045]Process (c): On the 1st metallic wiring layer 9, as the insulating layer 2, application-of-pressure adhesion 
was carried out and curing treatment of the polyimide system adhesion sheet of a 20-micrometer-thick semi 
hardened state was carried out by 250 ** and 15 kg/cm 2 . 

[0046] 2000- A-thick Al film 12 was formed with the vacuum deposition method as process (d):, next a mask for 
dry etching. 

[0047]Process (e): The mask 8 for dry etching for beer hall formation was formed with photo etching method, it 
ranked second and the beer hall 7 was formed with the parallel plate type dry etching system (not shown) by gas 
pressure 3Pa and the oxygen gaseous plasma of RF output 500W. 

[0048]Although the dry etching time which formation of this beer hall 7 takes is about 80 minutes, if etching is 
continued further as it is for 20 to 25 minutes, the Cr layer (500A) of the field of the land 13 of a beer hall 
bottom will be removed, and Cu side will be exposed. The dry etching speed of said polyimide was a part for 0.2- 
0.3-micrometer/. 

[0049]the beer which grows chemicals copper plating directly (popularly called a pattern plating method), and 
consists of Cu(s) without performing pretreatment etc. by having made the field of the land 13 of a Process 
(f):beer hall bottom into Cu side — the stud 3 is formed. 

[0050]Cu beer with a 30 micrometer[ in diameter ] phix height of 25 micrometers — a stud — the chemicals 
copper-plating time which formation takes was about 5 hours. 

[0051]Process (g): On the above-mentioned insulating layer 2, the conductor film which consists of Cr/Cu/Cr 
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(Cr:500A thickness, Cu:5-micrometer thickness) like said process (a) and a process (b) was formed, and the 2nd 
metallic wiring layer 10 was formed by sputtering process. 

[0052]Thus, the thin film multilayer interconnection board of three or more layers can be manufactured by 
repeating the above. 

[0053] Drawing 7 is a type section figure of a mounting board which carries LSI14 in the thin film multilayer 
interconnection board 24 obtained in above-mentioned Example 1. forming the thin film wiring layer which 
consists of polyimide/copper on the ceramics board 15 — beer — a stud — by the solder vamp 16, LSI14 was 
carried in the connected thin film multilayer interconnection board 24, and it connected with it 
[0054][Example 2] Drawing 8 is a flow chart which was performed by using a composite sheet instead of the 
polyimide system adhesion sheet of a semi hardened state used at the process (c) of Example 1 and which is 
called at the type section figure of the substrate in each process which shows an example of the manufacturing 
process of copper / polyimide film multilayer interconnection board. 

[0055]It is what carried out spreading formation of the glue line 18 which consists of dehydration condensation 
type polyimide resin which has a quinazoline ring in chemical structure, and thermosetting maleimide resin which 
has a fluorine group as the above-mentioned composite sheet 17 on the polyimide sheet 19 beforehand, The 
thickness of the polyimide sheet 19 is [ the thickness of 10 micrometers and the glue line 18 ] 10 micrometers. 
[0056]This was performed like Example 1 except the process (c) which pressurized on said 1st metallic wiring 
layer 9, and was pasted up on it by 280 ** and 15 kg/cm 2 . 

[0057] Formation of the beer hall in a process (e) was formed by gas pressure 3Pa and the oxygen gaseous 
plasma of RF output 800W. 

[0058]Incidentally, the dry etching time which formation of the beer hall 7 with a 30 micrometer[ in diameter ] x 
height of 20 micrometers takes was about 100 minutes, and the dry etching speed of the above-mentioned 
composite sheet 17 was a part for 0.2-micrometer/, and was almost comparable as the working speed of the 
polyimide layer of Example 1. 

[0059][Example 3] Drawing 9 is a type section figure using the copper-clad composite sheet 20 which has 
copper foil on the upper surface of the composite sheet 17 used in Example 2 showing an example of the 
manufacturing process of copper / polyimide film wiring board. 

[0060]It is what carried out the coat of the adhesives which consist of dehydration condensation type polyimide 
resin which has a quinazoline ring in chemical structure, and thermosetting maleimide resin which has a fluorine 
group as the above-mentioned copper-clad composite sheet 20 to the copper-clad polyimide sheet beforehand, 
Each thickness of a copper layer, a polyimide sheet, and a glue line is a 10-micrometer thing, and the above- 
mentioned copper layer serves as the dry etching mask 8 for beer hall formation. 

[0061]This was performed like Example 1 except the process (c) which pressurized on said 1st metallic wiring 
layer 9, and was pasted up on it by 280 ** and 15 kg/cm 2 . 

[0062]Formation of the beer hall 7 in a process (e) was formed by gas pressure 3Pa and the oxygen gaseous 
plasma of RF output 800W. 

[0063]The dry etching time in this operation which formation of the beer hall 7 with a 30 micrometer[ in 
diameter ] x height of 20 micrometers takes was about 100 minutes (a part for 0.2-micrometer/) f and was 
almost comparable as the working speed of the polyimide layer of Example 1. 

[0064][Example 4] the beer which has a metallic wiring layer of six layers — a stud — an example of a 
connection substrate is shown in the type section figure of dr awing 1 . 

[0065]In this example, the glue line ingredient used as the insulating layer 2 uses the composite sheet which 
consists of dehydration condensation type polyimide resin which has a quinazoline ring, and thermosetting 
maleimide resin which has a fluorine group into chemical structure, forming a beer hall by excimer laser — said 
example — the same — beer — a stud — it is an example of the thin film multilayer interconnection board 
which attained multilayering by connection. 

[0066][Example 5] Drawing 10 is a type section figure showing the example of mounting which used for the 
substrate for mainframes the thin film multilayer interconnection board obtained by said Example 1 , and is an 
example which carries the module board 22 of a pin inserting type on the large-sized printed-circuit board 21. 
[0067]The module board 22 consists of a multilayer sintered compact of crystallized glass and a copper layer, 
and the connecting pin 23 is formed in the undersurface. The thin film multilayer interconnection board 24 which 
becomes this invention is formed on this module board 22, and connection loading of LSI14 is carried out by the 
solder vamp 16. 

[0068]According to the mounting board of this example, it came out that can also reduce a wiring total to the 
abbreviation 1/4, and it raises wiring density. Signal-transmission speed can be made quick about 1.5 times 
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compared with the conventional thing. 

[0069]It is possible to make the manufacturing cost of a mounting board or less into 1/2 on the whole. 
[0070] 

[Effect of the Invention]The thin film multilayer interconnection board by this invention can attain densification 
of mounting, and improvement in the speed of the signal transmission by shortening of a wire length. A 
manufacturing process can be substantially shortened by adopting a sheet shaped insulating layer (for example, 
said polyimide system composite sheet). 

[0071 ]The thin film multilayer interconnection board by this invention is excellent as mounting boards for sized 
electronic equipment, such as a substrate for large-sized electronic computers, a mounting board for 
workstations, and a video camera. 
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* NOTICES * 
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3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1]t he beer of this invention — a stud — it is a type section figure of the thin film multilayer substrate 
by connection. 

[Drawing 2] It is a type section figure of the beer hall of this invention. 

[Drawing 3]t he beer of this invention — a stud — it is a flow chart showing an example of the manufacturing 
process of a connected type thin film two-layer wiring board in a type section figure. 

[Drawing 4]They are graph charts showing the relation of the processing tapered angle and oxygen gas partial 
pressure by etching of this invention. 

[Drawing 5]the beer of this invention — a stud — they are graph charts showing the relation between a path 
and resistance. 

[Drawing 6] It is a manufacturing process figure of the thin film multilayer interconnection board of Example 1. 
[Drawing 7] It is a type section figure of mounting structure using the thin film multilayer interconnection board of 
this invention. 

[Drawing 8] It is a manufacturing process figure of the thin film multilayer interconnection board of Example 2. 
[Drawing 9] It is a manufacturing process figure of the thin film multilayer interconnection board of Example 3. 
[Drawing 10] It is a type section figure showing the example of mounting of the substrate for large-sized 
electronic computers by this invention. 
[Description of Notations] 

1 — a substrate and 2 — an insulating layer and 3 — beer — A stud and 4 — a metallic wiring layer and 5 — 
the through hole for connection. 6 [ — The 1st metallic wiring layer, ] — A leather mask, 7 — A beer hall, 8 — 
An etching mask, 9 10 [ — Land, ] — The 2nd metallic wiring layer, 11 — Resist, 12 — An Al film, 13 14 [ — A 
composite sheet, 18 / — A glue line, 19 / — A polyimide sheet, 20 / — A copper-clad composite sheet, 21 / — 
A large-sized printed-circuit board, 22 / — A module board, 23 / — A connecting pin, 24 / — A thin film 
multilayer interconnection board, 25 / — Through hole. ] — LSI, 15 — A ceramics board, 16 — A solder vamp, 
17 
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[Written amendment] 

[Filing date] January 14, Heisei 11 

[Amendment 1] 

[Document to be Amended]Specification 
[Item(s) to be Amended]Claim 
[Method of Amendment]Change 
[Proposed Amendment] 
[Document Name]Specification 

[Title of the Invention]A thin film multilayer interconnection board and its process 
[Claim(s)] 

[Claim 1]In the 1st formed via an organic insulating layer, and a thin film multilayer interconnection board which 
has the 2nd metallic wiring layer, between lands of said 1st [ the ] and the 2nd metallic wiring layer — beer — 
electrically being connected by stud — said beer — a thin film multilayer interconnection board, wherein a stud 
consists of a filling body of a conductive metal by nonelectrolytic plating. 

[Claim 2]In the 1st formed via an organic insulating layer, and a thin film multilayer interconnection board which 
has the 2nd metallic wiring layer, between lands of said 1st [ the ] and the 2nd metallic wiring layer — beer — it 
electrically being connected by stud and, said beer — a stud consists of a filling body of a conductive metal by 
nonelectrolytic plating — this beer — a difference of a diameter of the upper surface of a stud, and a diameter 
of the bottom — less than 10% — or beer — a taper of an insulating-layer interface of a stud, and beer — a 
stud — a thin film multilayer interconnection board, wherein an angle with an axis to make is 5 times or less. 
[Claim 3] Paste up an insulating adhesion sheet on a substrate which has the 1st metallic wiring layer, and an 
insulating layer is formed in the surface, A beer hall is formed in this insulating layer by dry etching or laser beam 
machining, subsequently, a thing for which inside of said beer hall is filled up with a conductive metal with 
nonelectrolytic plating — beer — a stud, [ form and ] said beer — carrying out flattening to said insulating-layer 
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side by grinding a portion which a stud projected from an insulating layer — subsequently — the 2nd metallic 
wiring layer — said insulating-layer top — said beer — a process of a thin film multilayer interconnection board 
connecting [ a stud and ] and forming. 

[Claim 4]A process of a thin film multilayer interconnection board characterized by comprising the following. 
(1) A glue line side of a composite sheet in which a glue line is formed on a carrier sheet at one. 
A process of carrying out lamination adhesion of the field where the 1st metallic wiring layer is beforehand 
formed in a substrates face, (2) A process of removing said carrier sheet, hardening a glue line, and forming an 
insulating layer, (3) a process of forming a beer hall in said insulating layer, and (4) — a process that inside of 
said beer hall is filled up with a conductive metal with nonelectrolytic plating. (5) a conductive metal with which 
said beer hall was filled up grinds and carries out flattening of the portion projected from the surface of said 
insulating layer — beer — a process of forming a stud, and (6) — forming the 2nd metallic wiring layer on said 
insulating layer — said beer — a process linked to a stud. 

[Claim 5] A process of the thin film multilayer interconnection board according to claim 4 by which an organic 
glue line is formed on a carrier sheet of organicity [ composite sheet / said ]. 

[Claim 6]A process of the thin film multilayer interconnection board according to claim 3, 4, or 5 w hich consists 

of thermosetting maleimide resin characterized by comprising the following. 

Dehydration condensation type polyimide resin in which said glue line has a quinazoline ring. 

A fluorine group. 

[The amendment 2] 

[Document to be Amended]Specification 
[Item(s) to be Amended]0022 
[Method of Amendment]Change 
[Proposed Amendment] 

[0022][7]A process of a thin film multilayer interconnection board characterized by comprising the following. 

(I) The glue line side of the composite sheet in which the glue line is formed on the carrier sheet at one. 
The process of carrying out lamination adhesion of the field where the 1st metallic wiring layer is beforehand 
formed in the substrates face, (2) The process of removing said carrier sheet, hardening a glue line, and forming 
an insulating layer, (3) the process of forming a beer hall in said insulating layer, and (4) — the process that the 
inside of said beer hall is filled up with a conductive metal with nonelectrolytic plating. (5) the conductive metal 
with which said beer hall was filled up grinds and carries out flattening of the portion projected from the surface 
of said insulating layer — beer — the process of forming a stud, and (6) — forming the 2nd metallic wiring layer 
on said insulating layer — said beer — the process linked to a stud. 

[8]A process of the aforementioned thin film multilayer interconnection board by which the organic glue line is 
formed on the carrier sheet of organicity [ composite sheet / said ]. 

[9]A process of the aforementioned thin film multilayer interconnection board which performs formation of said 
beer hall by Oo, CF 4 , or the dry etchin g method by the plasma of these mixed gas. 

[10]A process of the aforementioned thin film multilayer interconnection board whose plasma of On which forms 
said beer hall, CF 4 , or these mixed gas is gas pressure of 5 Pa or less. 

[II] A process of the aforementioned thin film multilayer interconnection board which carries out ** Li formation 
of said beer hall at excimer laser. 

[12]A process of the aforementioned thin film multilayer interconnection board which forms said beer hall by the 
conformal mask processing method using excimer laser. 



[Translation done.] 
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